A checklist of the parasitic Cymothoidae of Indian fishes was compiled from parasitological records published between 1783 and 2011. The checklist is arranged alphabetically, providing valid names, synonyms and authorities of the parasite species, as well as valid names and synonyms of the host fish, its capture sites, author(s) and date of published records. The host list consists of all parasites species listed under the host species. A total of 47 nominal species corresponding to 36 valid species are listed from 74 host species belonging to 34 families. Several parasites not identified to species level and parasite species without the host data or where the parasite was found not associated with a fish are also included in this checklist.
Introduction
The Cymothoidae (Crustacea, Isopoda) are ectoparasites of fishes, the greatest diversity being in tropical marine environments. Cymothoids are protandric hermaphrodites with a sexual inversion depending on an androgenic and neurohormonal regulation (Trilles 1969, Raibaut and Trilles 1993) . Their holoxenic life cycle includes a single host (Ramdane et al. 2007) . They are hematophagous crustaceans and their feeding is facilitated by an anticoagulant substance (Raibaut and Trilles 1993, Trilles 1994) .
Cymothoid isopods have been mentioned in some of the earliest references on natural history, e.g. Belon (1553) and Rondelet (1554) but despite this long history, they are many parts of the world where they are still incompletely known or even completely unknown (Trilles 1994; Hadfield et al. 2010) . Trilles (1994) provided a world catalogue of the Cymothoidae which highlighted the lack of information of fish parasitic isopods particularly in eastern, Northern Africa, South Africa, South America and Asia.
Marine fish parasitology dealing with Indian cymothoids has a long history, going back to a first record in 1783. However, the Indian cymothoid fauna is still poorly known. Until now, accurate studies of these parasitic isopods were scanty on Indian fishes as already recorded by Rameshkumar et al. (2011) . Several reports are wrong or doubtful and often published in local journals sometimes not easily accessible.
This study is a start in correcting this deficiency by giving an updated checklist of the Cymothoidae parasites of Indian fishes, using current and, as far as is possible to determine, correct nomenclature. It may be a useful tool for studying the parasite distribution as well as the general parasite diversity in fish, in a selected host group, a special environment or a restricted locality. It may also be an important tool for planning research activities in Indian marine fish parasitology.
Results and discussion
This checklist was compiled from records published between 1783 and 2011, covering a total of 76 papers. The papers analysed by us recorded 47 nominal species, corresponding to only 36 valid species, from at least 74 host species belonging to 34 families. Reports of nine parasites that had not been identified to the species level were included in this checklist. Parasite species where host data are missing or where the parasite was found not associated with a fish are also included. Results are presented as a parasite-host list (Table I ) and a host-parasite list (Table II) . The specific distribution of species in host fishes is also recorded (Table III) .
The parasite-host list is arranged alphabetically, providing parasite valid names and synonyms, author(s), host fish names as recorded in the literature and the current valid names when synonymy, localities as stated in the original literature, author(s), date of the published records. Material deposited is also specified when available. Indeed, for many biological and ecological papers there is no deposited material. Parasite species where host data are missing, or where the parasite was found not associated with a fish are also included. Records by different authors of the same parasite species inhabiting the same or different fish species are arranged chronologically. Some records are accompanied by remarks adding information of taxonomic value, or concerning nomenclature or misidentification. The host-parasite list, also arranged alphabetically, use only valid parasite and fish names.The fish taxonomy follows the FishBase (Froese and Pauly 2011) . A map of India with the localities cited in the records is produced (Fig. 1) . Fig. 1 . Map of India with the localities (current names) cited in the records listed in the text Tiwari, 1953 Nematalosa nasus Bay of Bengal Tiwari (1953) ; holotype female, n° C 3121/1, paratypes females n° C 3122/1 zoological survey of India, Indian Museum, Calcutta
Indusa malayi (Pillai, 1964) Travancore, India Pillai (1954 Pillai ( , 1964 Agarna pustulosa (Pillai, 1954) Joshi and Bal (1960) Cymothoa eremita (Brünnich, 1783) Coryphaena apus (= Parastromateus niger), Stromateus paru (= Peprilus paru) (Barnard, 1936) Agarna engraulidis Barnard, 1936 11 Engraulis setirostris (= Thryssa setirostris) of mouth of Devi River, Orissa Coast Barnard (1936) " Thryssa dussumieri Parangipettai Veerapan and Ravichandran (2000) Livoneca engraulidis (Barnard, 1936) 13
Anchoviella zollingeri (Engraulis japonicus)
Kerala Coast Pillai (1964) Joryma tartoor (Pillai,1954) Ryukyua circularis (Pillai, 1954) Amblygaster sirm Parangipettai, Southeast Coast of India Veerapan and Ramanathan (1997) Livoneca circularis Pillai, 1954 26
Clupea leiogaster (= Amblygaster leiogaster)
Travancore, Trivandrum (= Thiruvanathapuram) Pillai (1954 Pillai ( , 1964 Continuation of Table I Appendix 1. Additional details and remarks 1. Agarna malayi was transferred to Indusa (lapsus for Idusa as in Richardson 1904 Richardson , 1905 by Pillai (1964) . According to Bowman and Tareen (1983) , Agarna malayi is similar to the type species Agarna carinata Schioedte et Meinert, 1884 and should be returned to its original genus. Indusa ophueseni was synonymized with Indusa malayi by Pillai (1964) . 2. Transferred to the genus Agarna by Kensley (2001) . 3. Synonymy according to Trilles (1994) . 4. Synonymized with Ceratothoa retusa by Bruce and Bowman (1989) . 5. Maybe synonym of Cymothoa eremita. 6. Synonymized with Cymothoa eremita by Trilles (1994) . 7. Maybe synonym of Cymothoa indica. 8. According to Panikkar and Aiyar (1937) , the specimens were collected "from the Adyar backwaters where the salinity is fairly high (18 to 30 per mile) as well as from about four miles up the river where the water is practically fresh". Maybe the 51 specimens collected by them belonged to several species. 9. Misidentification. 10. Transferred to Elthusa by Bruce (1990) . 11. Transferred to Joryma by Bowman and Tareen (1983) . 12. Misidentification. 13. Transferred from Agarna engraulidis Barnard, 1936 to Livoneca engraulidis by Pillai (1964) and then, transferred to Joryma engraulidis by Bowman and Tareen (1983) . 14. Transferred to Joryma by Bowman and Tareen (1983 Bowman and Tareen (1983) and Trilles (1994) . 23. According to Rameshkumar et al. (2011) , it is likely that some specimens collected by Chidambaram and Devidas Menon (1945) belonged to Nerocila longispina. 24. Provisionally synonymized with Nerocila trichiura (present study). 25. Synonymy according to Monod (1976) . 26. Transferred to the genus Ryukyua by Williams and Bunkley-Williams (1994) . To know accurately the Indian fauna of Cymothoidae, adequate examinations in sufficient localities throughout the country are still missing. Indeed, until now, most reports on Indian cymothoids have focused on the Kerala and Tamil Nadu states, respectively South West Coast and South East Coast of India (Fig. 1 ). There are only few studies about the remaining regions. This was certainly not due to low diversity of cymothoids in these areas but rather to the lack of researchers working in this topic.
Indian cymothoids already reported were collected from 74 host species belonging to 34 families. Clupeiformes species belonging to the families Chirocentridae, Engraulidae, Pristigasteridae and particularly Clupeidae, are more of them with at least 21 species. It will be useful that future studies deal with more species from the remaining families.
Several host fish are infested by a single species of Cymothoidae. Some other fishes are parasitized by two or more species of parasitic isopods as follows: Ilisha melastoma (6), Table III . Specific distribution of parasite species in host fishes
Continuation of Table II
Checklist of the Cymothoidae recorded from Indian fishes 457 gle host fish. Many other species characterized by a euryxenic specificity were collected on several host fishes species. However, in some cases, it will be useful to check identifications of parasites and hosts by modern standards to avoid mistakes and wrong relationships. Indian cymothoids were collected from the body surface, the branchial chamber and the buccal cavity of the host fishes. A maximum of species were until now found on the body surface (17), 12 were attached in the branchial chamber and only 7 in the buccal cavity. Some buccal or branchial parasites were often reported moving out of their normal localization, particularly after the capture of host. However, curious localisations were sometimes observed for some species such as for instance for Nerocila phaiopleura (as Nerocila pigmentata) reported by Parimala (1984) attached inside the opercular chamber of Nematalosa nasus. In future, it will be necessary to report exactly the standard localization of the collected cymothoids.
